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(57) The invention provides novel N-substituted dioxothiazolidylbenzamide derivatives that improve the insulin 
resistance and have potent hypoglycemic effect and lipid-lowering effect, and the process for prepanng them, and 
relates to N-substituted dioxothiazolidylbenzamide derivatives characterized by being represented by a general formula 
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[wherein R 1 and R* denote identically or differently hydrogen atoms, lower alkyl groups with carbon atoms of 1 to 4. 
lower alkoxy groups with carbon atoms of 1 to 3. lower haloalkyl groups with carbon atoms of 1 to 3. lower haloalkoxy 
groups with carbon atoms of 1 to 3. halogen atoms or hydroxy! groups, or R 1 and R combine to form a methylened.oxy 
group R 3 denotes a hydrogen atom, lower alkoxys group with carbon atoms of 1 to 3. hydroxy! group or halogen atom. 
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R* denotes a hydrogen or lower alkyl group with carbon atoms of 1 to 3. n denotes an integer of 0 to 2, and X denotes 
N or CH], and process for preparing the same. 
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Description 
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Technical field 

The present invention rotates to novel N-substituted dioxathiazd^nza^o derivatives that irr*rove the dtabe- 
tes mellitus and hyperlipemia, and the process for preparing the same. 

Background technologies 

ssssssasssussKrsr^ - - ■* — 

effective Wood sugar-lowering drug with high safety that allows to prevem or wa» « 
for improving insulin resistance and lowering Wood sugar is desired. 

Disclosure of the invention 
mula (1) 



r1 *< 
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R 2 




serein R 1 and R 2 denote ^^T^S 

lower alkoxy groups with carbon atoms of 1 to 3. Iwe ^^ r ^"^ r ri and R 2 to form a methylenedioxy 
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r* denotes a hydrogen atom or lower a.ky. group with carbon atoms of 1 to 3, n denotes an integer of 0 to 2. and X 

• WmWmmm. 

iWe ?u^ermore,fbr^^ 
10 able. For example, they are as shown below. 
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« rwhereinR 1 R 2 R 3 R 4 n and X are as described above]. 

Tn 1 aeLl 1brmu.a (1). these isomers and their mixtures are all to be included in the scope of this '™"t™ 
In Se £2 5S (1 ) of the invention, for the lower a.kyl group", straight chain or branched one wrth carbon 
atoms 1 to 4 such as methyl, ethyl, propyl and butyl is mentioned. 
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For the "lower alkoxy group", straight chain or branched ones with cartoon atoms of 1 to 3 such as methoxy. ethoxy 
*" ^^ThSS group", straight ^ M «o^c^^o, tr«,uorome*yi 
5 ^FortXe^ 

10 pounds of the general formula (6). 
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CCH 2 ), 




(1) 
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[wherein R 1 and R* denote idenflca, ,y ""J?**^^ 

lower alkoxy groups with carbon atoms of 1 to 3. lower "^"^^^^^mWne to form a methylenedioxy 
groups with carbon atoms of 1 to 3, halogen atoms or hydroxy! ^^or R and R " atom> 

group. R* denotes a hydrogen atom, lower alkoxy ^J^^^^^SSS^ * «* * denotes 
Ft 4 denotes a hydrogen or lower alkyl group with carbon atoms of 1 to 3. n denotes an irneger 

N or Crfl. 




(5) 



45 [wherein R 3 is as described above]. 
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[wherein R 1 . R 2 . R 4 , n and X are as described above]. 
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thiourea followed by hydrolysis. 
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[wherein R* is as described above. R* denotes a. ower alky, group with ca^n atoms of 1 to 3. and Y denies a haiogen 
^erea.onbetweanthe^ 

ing temperature in an organic solvent, for ^^;'"f .^'^^^-^ccessive hydrolysis reaction can be 
erable. If necessary, a base (sodium acetate or me like) may be e^oea ^ cc y r under 

conducted at room temperature to ^^^'yj^^^^^^^^^c sofcerrt (ethane* or 
acidic condition, for example, in hydrochloric acd or ^^ e ~SSJ terrperature under basic 
the like). Further, if necessary, it may be conducted* w^T™ ££J3w rttf aqueous solution of sodium 
condition, for example, in an aqueous solution of sodium hydroxide or a mixed solvent or aqueou 
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(2) 



R 5 o 2 c/^^cho 



S^cSaXmcya^ide or the like) in a two-phase system, that is. water-organ* solvent system. 
Best embodiment to put the invention into practice 

Next the invention will be illustrated based on concrete exempt 
pies. The abbreviations used in the examples have following meanings. 

MS Mass spectrum 
DMF N.N-dimethyHormamide 
IPE Diisopropyl ether 

Example 1 

Metriyl5-(1-cyano-l-hydroxymethyl)-2-methoxybenzoate 

ml) was added trimethylsilyl cyanide (48 ml) man argon atmosphere ^ndence was separated, 

stirred for 6.5 hours as it was. The reaction mixture was poured ^^^^^J^ pres ^re. The 
After washing with water, it was dried over anhydrous sodwm ^^^^n^s^ded^MicM was allowed to 

aimed compound as pale yellow crystals. 

45 Melting point: 145.0 - 148.0 °C 
MS (m/z):221 (M + ) 

Fv^ mplas 2 t hrough 5 
so Similarly to Example 1 . compounds in Table 1 were obtained. 
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EP0 881 219 A1 



10 



20 




CN 



OH 



Ex- 
ample 


R 3 


R 5 


M. P. CO 


MS (m/z) : M* 


2 


E t 0 


E t 


7 2. 0-77. 0 




3 


i -P r 0 


Me 


Oily product 
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F 


Me 


85. 0-86. 0 


209 


5 

. — 


H 


Me 


Oily product 


1 9 1 
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Example 6 

30 Methyl 5-(1 -chloro-1 <;yanomethy1)-2-methoxybenzoate 

To a suspension ot methyl ^X^S«SS— 
added thionyl chloride (2.0 ml) and DMF (2 drops), and * e ^ 1 ^* a ^^^ 0 !; ncarbonate and saturated brine 

of aimed compound as an oily product. 



MS (m/z) : 239,241 (M + ) 

40 ^n? 1 ^ 7 ^ 0 " 0 " 10 

Similarly to Example 6, compounds in Table 2 were obtained. 
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[Table 2] 
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Ex- 
ample 


R J 


R 5 


Property 


MS (m/z) : M + 


15 


7 


E t 0 


E t 


Oily ^ 
product 
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i -P r O 


Me 


Oily 
product 
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Me 


Oily 
product 


2 2 7. 2 2 9 
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Me 


oil y a «. 

product 


2 09. 2 1 1 
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30 Example 11 

5-(2,4-Dioxothiazo!idin-5-yI)-2-methoxybenzoic acid 

MS (m/z):267(M + ) 



35 



40 



45 



F^mpiPR 12 through 15 

Similarly to Example 11, compounds in Table 3 were obtained. 
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[Table 3] 




15 
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Ex- 
ample 


R J 


M. P. CC) 


MS (m/z) : M* 


12 


E tO 


1 5 5. 0-160. 0 




1 3 


i -P r O 


Amorphous 


295 


1 4 


F 


Amorphous 


255 


1 5 


H 


24 5. 0-247. 0 


237 



30 Example 16 

N-(4-frHluoromethylbenzyl)^^ 

Toaso^rf^uo,^ 
as oxybenzoic acid (98.7 g). diethyl cyanophosphate (9*7 g) and ^ 7 houreat room temperature. The reac- 

anSthe mixturewas stirred for « minutes as rtwas^Tha^ 

SSTs^^^ 
Melting point: 168.0 ~ 169.0 °C 



45 


Elemental analysis (%): For C 19 H 

o 4 s 


15 F 3 N z 






C 


H 


N 




Calculated: 


53.77 


3.56 


6.60 


50 


Found: 


53.92 


3.69 


6.81 



Cv ? w P l '? s 17 through 33 
55 Similarly to Example 16. compounds in Table 4 and Table 5 were obtained. 
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[Table 4] 




CCH 
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Ex- 
ample 



7 

1 8 
19 
20 

2 I 
22 
23 
2 4 

5 
26 
27 
28 

2 9 
30 

3 1 



3-CF, 
2-CFj 
II 

4 - I -Du 
3. 4 -«»li?ltM(lioiy 
4-CI'jO 
3. 5-CFj 
4-CFj 
4-CFj 
4-CFj 
4-CFj 

4-CFj 

4-CFj 

4-CFj 
J 



3 



MeO 
MeO 
MeO 
MeO 
MeO 
MeO 
MeO 
MeO 
MeO 
E I O 
i-PrO 
E t O 
F 
1! 
MeO 



M.P. OC) 
* Re s3vent ) 



Composition formula 



II 
H 
11 

II 

II 

H 

II 
H 

M e 



1 165. 0-167. 0 
(methylene 

chloride) 

1 107. 0-1 1 0. 0 
(metylene chlo-, 
ride-acetone) 
1 220. 0-222. Q 
(etliyi acei-ate- 
acetone) 
1 1 86. 0-187 0 
(methylene chlor 
ride-nexane ) 
1 1 8 5. 0-1 87 0 
(methylene chlo- 
ride-acetone) 
1 159. 0-16 I. 0 
(ethyl acetate) 

1 1 9 3. 0-1 95. 0 
1 (methylene 

chloride 

0 2 0 3. 0-20 5. 0 
(ethyl acetate- 
hexane) 

2 9 6. 0-9 9. 0 
(methylene chlo- 
ride-nexane) 

85. 0-88. 0 
(ethanol) 



1 93. 0-194. 0 
(methylene chlo- 
ride-nexane ) 
16 4. 0-1 6 6. 0 
(ethanol) 

1 58. 0-1 59. 0 
(methylene chlo- 
ride-hexane ) 

1 6 5. 5-1 68. 0 
(ethanol) 

150. 0-151. 5 
(ether- ire) 



c l 9 "l5 F 3 N 2°4 S 

C 18 H 16 N 2 °4 S 
C„H l4 N 2 0, S 

C . 9 ",* N 1 0 8 S. 1/211,0 

C I9 H I5 F 3 N 2°5 5 
C 26 n l4 F « N 2°4 5 
C I3 ,! 1J F 1 N 2°4 5 

c,o»n F 3 N 2°4 s-«/ioH t 

C »"ll F 3 N 2°4 S 
C 21 H I9 F 3 N 2 °4 5 

C « n il N 2°(l S 
C IS I, 12 F < N 2 °4 S 
C |*"l3 F 3 N 2°4 S 



Elemental ._. 



53. T7 3.5« 6. 60 

5J.80 3. 52 6- 6 1 

53. T7 15$ 6.60 

53.70 $. 43 6. 64 

60.66 4. 52 7.66 

60.74 4. 53 7 15 

SU6 5.16 ITS 

61. 99 6. 13 6. 77 

55. 74 4.19 IN 

55.76 1.11 6.75 



51.62 
51. 64 


3.43 
142 


6.36 
6.66 


46. 79 
46. 91 


167 

2. 16 


5.69 
5.92 


52.61 
52. 61 


i 19 
122 


6.13 
7. 61 


54. 57 
54. 46 


1.94 
1 12 


6. 36 
6. 35 


54. 79 
54. 12 


3.91 
lit 


6. 39 
6. 25 


55. 75 
55. T4 


4.23 
1.21 


6. 19 
6.36 


57. 96 
57.91 


4. 36 
4.41 


6.76 
6.71 



52. 43 2. 93 6.79 

52.J6 2. 15 6. 73 

54. 12 1 22 7. 11 

54. 15 1 43 7.11 

54.79 1 91 6 39 

54.79 4.29 6. 34 
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[Table 5] 
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10 



MeO 




15 



20 



Ex- 
ample 


Bonding 
position of 
pyridine 


M. P. CC) 
(Recryst. solvent) 


Composition 
formula 


Elemental , 7771 
analysis(%) 
Calod. /Found 

C H N 


32 
33 


rinq 

3 -position 
2-position 


2 0 6. 0-208. 0 
(DM F — methanol) 

238. 0-239. 0 
(DM F — methanol) 


C,T H 15 N 3 °4 S 
C,T H 15 N 3°4 S 


57. 13 4. 23 11. 76 
56.97 4. 21 11.75 

57.13 4.23 11.76 
56.83 4.46 It. SO 



Test example 1 

SST « 1*5- were determined. The blood sugar-lowering rate was calculated from fol.ow.ng formula. 

52 control group at 0.30 and 60 min after glucose dos^) 

- (Sum of Wood sugar l evels of each group at 0, 30 and 60 min after glucose dosing)] x 10Q 
(Sum of blood sugar levels of vehicle cont rol group at 0. 30 and 60 min after glucose dosmg) 

Results are shown in Tab.e6.From these resutts.it was shown that the ir^errtive oompourKls ted poterrt hypogly- 
45 cemic effects. 



40 



[Table 6] 
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Compound 


Dosage (mg/kg) 


Blood sugar-depressing 
rate (%) 


Example 16 


10 


48 


Example 17 


10 


42 


Example 29 


10 


30 



13 
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Tret example 2 



on aldose reductase activity. 



[Table 7] 



10 



Compound 


IC50 value 


Example 16 


2.3x10*M 



20 



TAgtp*amole3 

75 . - u ~>.™ /rq7Ri nh/oW the comDOund of Example 16 was administered orally for 2 weeks 

at S^SK- was detuned. T*e «*^~*0 rate in 

blood was calculated from following formula. 

[(Measured level of vehicle control group) - 
. _ (Measured level of each dosi ng group)] x 1 ^ 

The triglyceride-lowering rate in Wood (%) = (Measured level of vehicle control group) 

Results are shown in Table 8. From these results, it was shown that the inventive impound has pote^ 
ing effect. 

[Table 8] 
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Compound 


Dosage (mg/kg) 


In-Wood triglyceride 
depressing rate (%) 


Example 16 


3 


51 


10 


70 



Claims 

1 . N-substituted dioxothiazolidylbenzamide derivatives represented by the general formula (1) 

,3 



,1 



R' 




(CHj), 




(1) 



[wherein R 1 and R 2 denote Identically or differently hydrogen atoms, lower alkyl groups with carbon atoms of ft to 
4 Ttower altoxv aroups with carbon atoms of 1 to 3, lower haloalkyl groups wrth carbon atoms of 1 to 3. lower 
i£S£Z2£X£™ a«oms of 1 to 3. halogen atoms of hydroxy, groups, or* and l* combine tofo m a 
me^enedioxy group. R 3 denotes a hydrogen atom, lower alkoxys group wrth carbon atoms of 1 to 3. hydroxy! 
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3 The N-substtuted cficxothiazoldylbenzamide derives and their ^^^^^S °' ^ 
whereinTe compound is N-(3-tr«luoromethyIbenzyO-5K2.4<lioxoth 1 a 2 ol 1 d.n-5-yl)-2H fl ethoxybezam.de. 

10 4. A process for the preparation of the compounds represented by the general formula (3) 



15 



20 




C3) 



~ 4 . . r/vien atnrn , ower aikoxv aroup with carbon atoms of 1 to 3, hydroxyl group or halogen 
£:Tnd R R& 8 a^X'o^SKSn, of 1 to 3,. charactered by reactin 9 the compounds 
represented by the general formula (2) 




40 



45 



50 



[wherein R 3 and R 5 are as described above], with cyanide. 
5. A process for the preparation of the compounds represented by the general formula (4) 




(4) 
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by halogenating compounds represented by the general formula (3) 



10 



R O, C 




CN 



OH 



(3) 



15 [wherein R 3 and R 5 are as described above]. 

6. A process for the preparation of the compounds represented by the general formula (5) 




(5) 



30 



rwherein R 3 denotes a hydrogen atom, lower alkoxy group with carbon atoms of 1 to 3 hydroxy, group or halogen 
KXacteSS bySng the compounds represented by the genera, formula (4) 



40 




(4) 



m [wherein R 3 is as described above, R* denotes a lower alkyl group with carbon atoms of 1 to 3. and Y denotes a 
halogen atom], with thiourea, followed by hydrolysis. 



7. A process for the 
eral formula (1) 



preparation of the N-substituted dioxothiazolidylbenzamide derivatives represented by the gen- 



55 
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(1) 



15 



[wherein R 1 and R* denote identically or differently hydrogen atoms lower #W%ow^ ™*™ «™ 
/Mower altoxy groups with carbon atoms of 1 to 3. lower haloalkyl groups wrth a»^» to 3. taw« 

J a So vSi carbon atoms of 1 to 3. halogen atoms or hydroxy, groups, or R 1 and R combine toform a 

(5) 



30 




(5) 



NH 



[wherein R 3 is as described above], with the compounds represented by the general formula (6) 




(CH 2 ) t 



R' 

I 

.NH 



(6) 



so 



55 



[wherein R 1 . R 2 . R 4 , n and X are as described above]. 

8. Ar^lycen^agemhavingat.eastoneo^^ 
represented by the general formula (1) 
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(1) 



[wherein and R* denote identically or differently hydrogen atom* lower *W Q^swrth ca*on atoms ofl to 
4 lower alkoxy groups with carbon atoms of 1 to 3. lower haloalkyl groups wrth carbon atoms of 1 to 3. lower 
haStoi groups with carbon atoms of 1 to 3. halogen atoms or hydroxy! groups, or R and R^'^tofo m a 
meSrtenedioxy group. R 3 denotes a hydrogen atom, lower alkoxy group with carbon atoms of 1 to 3. hydroxy! 
g^ZTSog^ atom. R^denotesahydrogen or lower ^gro*««ftc^«o^nd«^^ 
ger of 0 to 2?and X denotes N or CH]. and their pharmacologically acceptable salts as effective ,ngred,ents. 
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